High metastatic cells exhibit higher spontaneous rate of migration as compared with their low-metastatic counterparts (13, 14) .
Hsp27 belongs to a family of abundant and ubiquitous stress proteins which are detectable in virtually all organisms from prokaryotes to mammals (15) .
Within unstressed cells, Hsp27 levels are generally low and it exists predominantly large oligomeric unit of up to 800 kDa. The size of this oligomeric unit is dependent on a number of parameters, including temperature and degree of phosphorylation of Hsp27 (16, 17) . During the stress condition, an increase in the level of Hsp27 expression is preceded by a phosphorylation-induced reorganization of the multimeric status of the Hsp27. Phosphorylation occurs on four different residues, Ser-15, Ser-78, Ser-82, and
Thr-143 and this induces redistribution of the large oligomers to small tetrameric units (16, 17) . Phosphorylation of Hsp27 catalyzed by MAKPAP kinase 2 and 3 (18) (19) (20) , PKC (21) , cGMP-dependent protein kinase (22) , and PKD (23) . The increased phosphorylation of Hsp27 is detectable several minutes after exposure to stress and subsequent increase in the expression level of the protein is detectable within several hours (24) . Hsp27 has been recognized as a potent regulator of cytoskeleton dynamics, actin microfilaments. Actin cytoskeleton is modulated by both the spatial arrangement as well as the polymerization dynamics of its different elements (25) . Overexpression of Hsp27 increases the stability of F-actin microfilaments during exposure to stress (26) (27) (28) Clones were selected in growth medium containing 0.8 mg/ml G418 for 21 days. In order to avoid colony-specific variation, we used whole population of selected colonies for further study. 48 hours after transfection, cells were collected and used for migration assay or for preparation of whole cell lysates.
Materials and Methods

Materials
Cell proliferation assays -Proliferation assay was done, as described previously (38). 
RESULTS
Screening of anti-migratory chemicals
We sought anti-migratory compounds by using cell-based screening. In this case, we found small increase of AKT phosphorylation 1 hr after KRIBB3 treatment and we could not see any inhibition of PI-3-kinase activity (Fig. 2E) . This result and biotinyl-KRIBB3 was decreased (Fig.   3D) . These results support strongly that Hsp27 is a target protein for KRIBB3.
Overexpression of HSP27 relieved cells from KRIBB3 inhibition
It is important to prove not only that (Fig. 6C) . In order to know general properties of our migration assay system, we analyzed several inhibitors of kinases known to be involved in cell migration. From this, we noticed that Src, PI-3-kinase, and PKC are important signaling kinases for migration of MDA-MB-231 cells (Fig. 5) . Because p130Cas is a major substrate of Src (50) and localized at focal adhesion, we tested whether KRIBB3 inhibited phosphorylation of p130Cas. However, we could not detect any inhibition of p130Cas phosphorylation by KRIBB3 (Fig. 2D) , suggesting that KRIBB3
did not inhibit Src kinase. Next, we analyzed PI-3-kinase activity by measuring amount of phospho-AKT, an effector of PI-3-kinase. However, we could not see any decrease of amount of phospho-AKT (Fig.   2E ). In contrast, we could see small increase of phospho-AKT. This result implied that KRIBB3 did inhibit cell migration not through PI-3-kinase signaling.
In order to study the effect of PKC activation on KRIBB3-dependent inhibition of cell migration, cells were treated with either PMA or KRIBB3 or both. As shown in we identified Hsp27 as a direct target protein of KRIBB3 (Fig. 3) . To exclude the possibility that Hsp27 is non-specific binding partner, we synthesized biotinyl-KRIBB2, structural analogue of biotinyl-KRIBB3, and used it as a negative control. In addition, we carried out competition assay with free KRIBB3. As shown in Fig. 3D , Because KRIBB3 binds to Hsp27 (Fig. 3C) and PKC is important kinase for migration of MDA-MB-231 cell (Fig. 5) and activation of PKC by PMA antagonizes KRIBB3-dependent inhibition of cell migration (Fig.   6A) , and KRIBB3 inhibits PKC-dependent phosphorylation of Hsp27 (Fig. 6C) , it is highly likely that KRIBB3 specifically binds to Hsp27 and blocks PKC-dependent HSP27 phosphorylation and PKC-dependent migration. The specificity of KRIBB3 on HSP27 was further supported by the fact that KRIBB3 could not block PMA-induced phosphorylation of PLCβ3, another PKC substrate (Fig. 6C) . To our knowledge, the KRIBB3 is the first inhibitor of Hsp27 and it will be useful to analyze Hsp27 functions in cell.
Higher levels of Hsp27 expression are reported in variety different cancers including breast (30, 31) , prostate (32), gastric (33, 34) , and ovarian (35) and the cell migration assays were performed as described under "Materials and Methods." The mean and standard deviation of relative migration rate (normalized to vehicle cell as 100) from three independent experiments are shown. 
